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SOIL INVESTIGATION FOR VOLATILE ORGANIC COMPOUND
SOIL TO GROUNDWATER IMPACT
SITE 5 - FIRE TRAINING AREA
NAS JRB WILLOW GROVE
HORSHAM TOWNSHIP, MONTGOMERY COUNTY, PENNSYLVANIA

1.0 INTRODUCTION

Tetra Tech NUS (TtNUS) performed additional investigation of the soil at Site 5 (the former Fire Training
Area) at the Naval Air Station Joint Reserve Base (NAS JRAB) Willow Grove, Pennsylvania. The work
was performed under Contract Task Order No. 003 under Contract N62472-03-D-0057, Comprehensive
Long-Term Environmental Action — Navy (CLEAN), in accordance with the approved Work Plan for Soil
Investigation, Summer 2005, Volatile Organic Compound Soil to Groundwater impact, Site 5 - Fire
Training Area Soil, Operable Unit 4 (OU 4) (Tetra Tech NUS, December 2005). This work complements
the previous remedial investigation work that is documented in the Remedial Investigation Report for Site
5 —~ Fire Training Area (Tetra Tech NUS, February 2002), and the Remedial Investigation Report for Sites

1,2, 3, and 5 (Halliburton NUS, February 1993).

The purpose of this soil investigation was to address regulatory agency concerns regarding the quality of
the historical analytical data for volatile organic compounds (VOCs) in Site 5 sail. Specifically, the
Environmental Protection Agency (EPA) had concerns regarding the sampling methods used during the
~ previous investigations, and requested that these locations be resampled with the EnCore™ sampling
technique (a sampling method that was not available during the previous investigations) to confirm the

historical results. EPA concerns included:

e Whether the analytical non-detections of VOCs from soil samples in the vicinity of the former burn
ring could be false negatives. These samples were chosen in the field because of elevated

photoionization detector (PID) responses observed during screening procedures.

*  Whether the VOC concentrations reported for the soils containing positive detections could have

been under-reported.

*  Whether the VOC concentrations exceed the applicable benchmark screening concentrations for the

soil-to-groundwater migration pathway.
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2.0 SITE DESCRIPTION AND SETTING

NAS JRB Willow Grove is located in Horsham Township, Montgomery County, Pennsylvania,
approximately 20 miles north of the city of Philadeiphia. NAS JRB Willow Grove occupies 1,000 acres of
the 1,200 acres maintained by the Department of Defense at the Air Station, and the Willow Grove Air
Reserve Station occupies the remaining 200 acres (see Figure 1). The Air Station is generally bounded
by State Route 611 (Easton Road) to the east, State Route 463 (Horsham Road) to thé southwest, and

Keith Valley Road to the north.

Site 5 is located in the south-central portion of NAS JRB, approximately midway between Runway 10/28
and Horsham Road. The site is located immediately south of Taxiway Juliet, and covers an irregularly
shaped area of approximately 1.25 acres. The training area was used from 1942 to 1975 for firefighting
exercises, which included the disposal and burning of flammable liquid wastes generated by the Naval Air
Station. Wastes including solvents, paint chemicals, xylenes, toluene, and various petroleum compounds
were reportedly consumed at the rate of at least 4,000 gallons per year. Drums were reportedly stored in
the vicinity of the burn ring during the periods between firefighting exercises.

Site 5 is comprised of flat to slightly roiling terrain, and is primarily covered by grasses, buildings, and a
parking lot, with some woody and brushy vegetation present within the southern portion of the area.

3.0 SCOPE OF THE INVESTIGATION

The field investigation was designed to gather additional analytical data from subsurface soils at selected

locations that were sampled during previous investigations. These locations included:

e Soil boring locations where elevated PID readings were observed in the field, but no VOCs were

subsequently detected during the laboratory analyses. These soils were resampled to confirm that

VOCs are not present at these locations.

« Soil boring locations where elevated PID readings were observed in the field, and VOCs were
subsequently detected during the laboratory analyses. These soils were resampled to confirm the

accuracy of the previously reported concentrations.
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The following field investigation tasks were completed to address the identified data gaps:

» Soail Borings (see Section 4.1). Six soil borings were drilled near the locations of selected historical
borings (see Figure 2). Continuous soil cores were obtained from the ground surface to the top of

bedrock at each boring location.

» Soil Sampling and Analysis (see Section 4.2). The soil cores were screened in the field with a PID.
Based on these results, two soil samples were selected from each boring using the EnCore"
sampling technique, and submitted to a fixed-base analytical laboratory for VOC analyses.

4.0 SUMMARY OF FIELD INVESTIGATION

The locations of the six soil borings are illustrated on Figure 2. Three of the borings (05SB-54, -55, and
-56) are located in the vicinity of the former burn ring, where no VOCs have historically been detected,
and three of the borings (05SB-51, -52, and -53) are located in the vicinity of the former drum storage

area, where elevated concentrations of VOCs have historically been detected.

Each drilling location was cleared for subsurface utilities by NAS JRB personnel, and by contacting the

Pennsylvania One-Call utility clearing system.
4.1 BOREHOLE DRILLING

The drilling subcontractor was Vironex, Inc., of Bowie, Maryland. The soil borings were drilled by the
direct push technology (DPT, or “Geoprobe”) drilling method. With the DPT method, a sampling barrel
fitted with an acetate core sleeve is hydraulically advanced (or pushed) into the subsurface to obtain a
soil core. The barrel is withdrawn from the borehole, the acetate core sleeve is removed, a new core
sleeve is inserted into the barrel, and the sampling assembly is reinserted into the borehole to obtain the
next core. The borehole stayed open when the sampling assembly was withdrawn due to the clayey and
silty nature of the soil. At each location, continuous soil samples or cores were collected from the ground
surface to the top of bedrock (which was defined as hydraulic refusal, or the inability to further advance
the barrel) The depths of the borings ranged from 18 to 23 feet in the vicinity of the former burn ring, and
from 11 to 19 feet in the vicinity of the former drum storage area. At the conclusion of each boring, the

borehole was backfilled with a mixture of soil cuttings and bentonite.
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The soil borings were surveyed for horizontal location and vertical elevation by James M. Stewart, Inc.

The survey data are presented in Appendix A.

4.2 SOIL SAMPLING AND ANALYSIS

4.2.1 Lithologic Analysis

The lithology of each core was described by the TtNUS geologist and noted on the boring log. The
lithologies observed in the cores were consistent with those noted during previous site investigations, and

consisted predominantly of fine-grained soils ranging from a silty clay to a sandy silt. The boring logs are

included in Appendix B.

4.2.2 Field Screening

Concurrent with the lithologic analysis, each core was field-screened for VOCs using a PID. These PID
readings are recorded on the boring logs. In addition, headspace analyses were conducted for each‘core
at two-foot intervals. To determine the headspace concentrations, a soil sample was placed in a clean
glass jar and tightly covered with aluminum foil. The jar was then shaken to thoroughly mix the soil
sample with the air in the headspace. After the sample was allowed to equilibrate for a period of 10
minutes, the foil was perforated by the PID and a headspace reading was recorded. The results of the

headspace analyses are included in Table 1.

4.2.3 Soil Sampling and Laboratory Analysis

Soil samples were collected (and preserved) every two feet from the entire borehole of each boring. Two
soil samples from each boring were selected for VOC analysis by a fixed-base laboratory. One soil
sample for laboratory analysis was taken from the interval displaying the highest headspace PID reading,
and one soil sample was taken from the basal soils occurring immediately above the top of bedrock. No
PID readings were noted at location 05SB56, so one sample was taken from the basal soils, and one
sample was taken from the midpoint of the boring. All soil samples were obtained using the closed
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sampling vessel (EnCore™) sampling technique and in accordance with the sampling procedures

described in Appendix B of the work plan.

The samples ultimately selected for VOC analysis are shown in Table 1. The requisite QA/QC samples
(including field duplicate, field blank, rinsate blank, and trip blank) were also taken and submitted as
prescribed in the work plan. The sample log sheets are included in Appendix C.

The laboratory analyses were performed by Northeast Laboratory Services of Waterville, Maine (a
Navy-certified laboratory) using SW-846 Method 8260B. The data were validated to EPA validation level
M3 by TtNUS in accordance with EPA’s national and regional protocol. The complete set of validated

analytical data is presented in Appendix D.

5.0 RESULTS AND DISCUSSION

The analytical data obtained through the EnCore™ sampling method for this current investigation are
summarized in Table 2 (for the soil borings located in the vicinity of the former drum storage area) and
Table 3 (for the soil borings located in the vicinity of the former burn ring). For comparison, these tables
also include the historical analytical data from the corresponding previous borings (see Figure 2 for

locations) that were obtained using the now-obsolete sampling methods.

5.1 COMPARISON OF CURRENT AND HISTORICAL ANALYTICAL DATA

Overall, the current analytical data compare favorably with the historical data. Although no statistical
comparisons of the data sets were conducted, the level of similarity in both the qualitative (presence
versus absence) and quantitative (concentration) results indicate that all existing analytical data may be

confidently used for the interpretation of site conditions.

Qualitatively, the list of compounds positively detected at each location in 2005 is similar to the
compounds that were detected in 1997 or 1991. One exception to this trend occurred at boring location
055B52 (2005), where 14 VOCs were detected, versus 05SB21 (1997), where 2 VOCs were detected.
This difference, however, is due to the significantly higher detection limits that were reported for the 1997

sample,

Quantitatively, the VOC concentrations detected in 2005 are similar to the concentrations detected in
1997 or 1991. No sampling event displays consistently higher or lower concentrations than the other
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sampling events, and the reported differences in concentrations are generally small. The exceedances
(or non-exceedances) of benchmark criteria are consistent across the data sets. That is, the compounds
that exceeded a benchmark concentration for the current sampling round typically exceeded the
penchmark for the historical sampling round. Again, one exception to this trend was noted at location
05SB21, where the lower detection limits achieved for the current round resuited in the positive detection

of 12 additional VOCs, and consequently a higher number of benchmark exceedances.

5.2 UPDATED SITE 5 CONCEPTUAL MODEL FOR SOILS

The analytical results of the current sampling event support the existing interpretation of Site 5 soil
conditions as presented in the Rl report (Tetra Tech NUS, February 2002). No significant changes to this

interpretation are required.

The most significant VOC concentrations in the soil (based on the number of detected compounds, the
VOC concentrations, and the number of benchmark screening criteria that are exceeded) are detected in
the vicinity of the former drum storage area. Here, selected benchmark criteria were exceeded from
subsurface depths as shallow as 1 foot (at 05SB52) to as deep as the overburden/bedrock interface
(15 feet at 05SB53). In contrast, little VOC impact to the soils is detected in the vicinity of the former bumn
ring. In addition, the nature and extent of VOCs in the soil are very consistent with the nature and extent
of VOCs in the resuftant groundwater plume, where the former drum storage area (which consistently

records the highest VOC concentrations for groundwater) is interpreted to be the source area of the

piume.

During the scoping of this project, regulators questioned the lack of historical contamination detected in
the vicinity of the burn ring, and noted that the highest VOC concentrations at most fire training sites are
typically detected at the burn area. However, this investigation revealed that at NAS JRB, the burn ring
has a competent steel bottom, and is actually a half-buried, soil-filled tank, rather than simply a steel
partition encircling unlined native soil. The tank is interpreted to have prevented the infiltration of VOCs
into the underlying native soil. Soil boring 05SB55 was placed near the tank’s spill point (overflow pipe)
to investigate whether VOCs may have spilled out of the tank, but the analytical results indicated no
VOCs in the surface soils, and very low detections of 2 VOCs at the overburden/bedrock interface

(2-butanone at 2.8J ug/L and methyl acetate at 5.2J ug/L).
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5.3 SUMMARY AND CONCLUSIONS

The purpose of this investigation was to gather additional analytical data from subsurface soils at selected
locations that were sampled during previous investigations. The objective of the resampling was to
address regulatory concerns regarding the quality of the historical analytical data for VOCs because of
the now-outdated sampling techniques that were used. The current samples were obtained using the

EnCore™ sampling method.

One subset of soil samples were obtained from boring locations where elevated PID readings were
previously observed in the field, but not VOCs were subsequently detected during the laboratory
analyses. The results of the current investigation confirm that VOCs are not present in these areas.

One subset of soil samples were obtained from boring locations where elevated PID readings were
previously observed in the field, and VOCs were subsequently detected during the laboratory analyses.
The results of the current investigation confirm that VOCs are present in these areas at the approximate

concentrations that had been previously reported.

In summary, the results of this investigation validate the historical data and indicate that all of these

results may be used with confidence.
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TABLE 1
RESULTS OF PHOTOIONIZATION DETECTOR (PID) HEADSPACE SCREENINGS
NAS JRB WILLOW GROVE SITE 5 - FIRE TRAINING AREA

Boring Depth | Headspace Boring Depth Headspacﬂ
(PID, ppm) (PID, ppm)
055B51 0-1 187 055B54 0-1* 310
2-3 450 2-3 121
4-5~ 1013 4-5 7.8
6-7 180 6-7 16.5
8-9 61.9 8-9 0.4
11-12 38.9 10 - 11 28.5
12-13 18.7 12-13 17.4
14-15 35.3 14-15 29.7
16 - 17 0.0 16 - 17 0.0
18 - 19** 0.0 17 - 18** 8.8
058B52 0-1* 1523 058B55 0-1* 43.2
2-3 215 2-3 0.0
4-5 21.2 4-5 2.2
6-7 23.5 6-7 6.1
8§-9 24.1 8-9 0.0
10 - 11** 82.6 10 - 11 15.4
12-13 18.2
05SB53 0-1 2.6 14 - 15 8.5
2-3 227 16-17 22.3
4-5 14.4 18- 19 17.7
6-7 18.0 20-21 15.0
8-9 12.6 22 -23** 42 .4
10 - 11** 22.9
12-13 16.4 055B56 0-1 0.0
14 - 156** 34.2 2-3 0.0
4-5 0.0
6-7 00 |
8-9 0.0 1
10-11** 0.0 1
12-13 0.0 |
14 - 15 00 |
16 - 17 0.0 4
19 - 20** 0.0

** Interval selected for laboratory analysis.
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TABLE 2
DATA SUMMARY OF ANALYTICAL RESULTS

VOLATILE ORGANIC COMPOUNDS (VOCs) IN SOIL
NAS JRB WILLOW GROVE SITE 5 - FORMER FIRE TRAINING AREA

SOIL BORINGS LOCATED IN THE VICINITY OF THE FORMER DRUM STORAGE AREA

Boring:{ 055851 058B17 055852 055821 055853 055822 SCREENING LEVELS
Date:| 2005 1997 2005 1997 2005 1997
Depth (feat)] 4 -5 18-18 4-6 10-12 1-2 10 - 11 2-4 10- 11 14-15 4-6 EPA SSL PADEP
1,1,1-Trichloroathane 10U 10U 12U 120U 7300 11U 1500L) 29 6.7J 140 60000 7200
1,1,2-Trichloroethane 1U 0.55J 12U 12U U 1.2 15000 10U 0.94 15 0.78 150
1,1-Dichloroethane 0.56J 4.2) 12U 114 290J 1.1 120 48 160 51000 650
1,1-Dichloroethene 10U 101 121 12U 1704 11U 9.6J 2.4) 5J 2900 190
1,2-Dichlorobenzene 101 10U NA NA 10UJ 11U 10U 11U NA 4600 59000
1,2-Dichloroethane U 1 12U 12U V] 1.1U 15004) U 1.1U 12U 1 100
1,3-Dichlorobenzene 10U 10U NA NA 10U 11U NA 10U 11U NA 290 61000
-Butanone 10U 10U 12U 12U 10U 11U 1500U 10U 1.7J 55 29000 54000
i4-methyl-2-pentanone 10U 0.56J 12U 10U 3.8J 15000 10U 11U 12U 59000 2800
|Acetone 2.98 2.1B 70 474 4.78 15000 10U 6.38 140J 2200 41000
fBenzene 28 2U 15 20 2.20 1500U 6.5 1.9J 19 1.9 130
lBrornOmamane 2u 2U 12U 2U 220 15000 2U 2.2U 12U 41 540
fcis-1,2-Dichioroethene 10U 1.3J 12U (total} nall | 0.614 11U 1500U (total) 45 16 120 (total) 350 1600
lCarbon Disulfide 10U 10U 12t 12U 1.3J 11U 1500U 10U 11U 12U 19000 160000
fcyciohexane 29 10U NA NA 130 110 NA 12 114 NA =% 3
Il_Emytbentene 130 10U 180 1504 1600 11U 3400 10U 11U 50 15000 46000
Ilsopropylbanzens 10U 10U NA NA 10UJ 11U NA 5.9J 0.6J NA 64000 780000
[Methyl Acetate 10U 10U NA NA 10U 11U NA 10U 11U NA 25000 690000
fmetnyicyciohexane 160J 10U NA NA 4500 110 NA 45 1.7J NA .- --
fmTBE 1U U NA NA 1 .10 NA U 11U NA 12 280
lSrymna 101 1014 12U 12U 10U 11U 158000 10U 11U 12U 57000 24000
[Tetrachloroethene 2U 2u 12U 12U 1 22U 15000 25 2.2U 10J 4.7 430
Toluene 1.2 10U 120 124 17 11U 15000 10U 11U 14 B800 44000
Trichloroethene 1 U 12U 8J [ 1.1U 15000 4.4 1.1 2J 0.26 170
Xylenes (total) 320 10U 410 1100 16000 11U 16000 10U 11U 220 3000 990000
Notes:

All concentrations are reported in values of ug/KG.

Listed compounds have at least one positive detection in at least one sample. Target compounds with no positive detections are not listed.

EPA benchmarks are the Region 3 Soil Screening Levels (SSLs) for soil-to-groundwater migration at a dilution-attenuation factor (DAF) = 20.

PADEP benchmarks are the soil-to-groundwater generic values for a used, residential aquifer with TDS < 2500,

Concentrations reported for borings 05SB22, 05SB51 (4-5), and 055B52 (10-11) are the highest reported concentrations from the field & field duplicate sample pair.
U = Compound was Undetected at the posted detection limit.

J = The reported concentration is estimated.

B = The reported detection was qualified as blanked through the data validation process.

NA = Not Analyzed

Bolded concentrations represent positive detections.
Highlighted concentrations represent exceedances of at least one benchmark screening value.

L/DOCUMENTS/NAVY/2192/19692 1 of 1 CT0-003



&) O

LS

TABLE 3

DATA SUMMARY OF ANALYTICAL RESULTS
VOLATILE ORGANIC COMPOUNDS (VOCs) IN SOIL

NAS JRB WILLOW GROVE SITE 5 - FORMER FIRE TRAINING AREA

SOIL BORINGS LOCATED IN THE VICINITY OF THE FORMER BURN RING

Boring] 055B54 055815 055855 055830 055B56 No nearby SCREENING LEVELS
Date: 2005 1991 2005 1997 2005 historical
Depth (leet): 0-1 17-18 0-2 4-6 0-1 22-23 4-6 10 - 11 19-20 borings EPA SSL PADEP
1,1,1-Trichloroethane 1004 10U 5U GU 10U 100U 12U 10U 10U 60000 7200
1,1,2-Trichloroethane 1UJ 1u 5U 6U 1U U 12U 1U 1u 0.78 150
1.1-Dichioroethane 10U 10U 5U BU 101 10UJ 12U 0.58J 10U 51000 B850
1,1-Dichloroethene 10UJ 10U 1B 8L 10U 10U 12U 10U 10U 2900 190
1,2-Dichlorobenzens 1J 10U NA NA 10U 10U NA 10U 10U 4600 58000
1.2-Dichloroethane 1U U 51 6L U ({N] 121) 7.8 3.7 1 100
1,3-Dichlorobenzene 0.98J 100 NA MA 100U 10U NA 10U 10U 290 61000
-Butanone 6.9J 10U 10U 12U 10U 2.8J 12U 104 10U 29000 54000
-methyl-2-pentanone 100 10U 10U 12U 100U 10U 12U 10U 10U 59000 2900
|Acetone 29) 10U 10U 528 101 18 414 1.58 10U 2200 41000
IBenzene 204 2u s5U 1J 2U 2.1 12U 2U 2U 19 130
Bromomethane 2UJ 2U 10U 1201 2U 2l 12U 2U 2U 41 540
is-1,2-Dichloroethene 10U 10U 55U ftotal) 6L {total) 100U 101 12U {lotal) 10U 10U 350 1600
Carbon Disulfide 1.6J 1o sU 2J 10U 10U 12U 10 10U 19000 160000
lecbm:ans 100U 10U NA NA 10U 10U NA 10U 10U .- - -
[Ethyibenzene 10U 10L) 5U 65U 10U 10U 5J 10() 10U 15000 46000
{isopropymbenzene 10U 10U NA NA 10U 10U NA 10U 10U 64000 780000
[Methyl Acetate 114 10U NA NA 10U 5.2 NA 10U 10U 25000 690000
I_Memyicyclonemne 10UJ 101 NA NA 10U 10UJ NA 10U 10U .- - -
IMTE!E 1.1J 117l NA, NA 1 1 NA U U 12 280
Istyrene 10U 10U 5U 6U 10U 10U 120 10U 10U 57000 24000
(Tetrachloroathene 2UJ 2u 5U 6L 2u 2U 12U 2U 2u 4.7 430
Toluene 10U 101 1J BU 10U 10U 2J 10U 10U 8800 44000
Trichloroethene 10 1u 5U BU 1 1U 12U 1U 1U 0.28 170
Xylenes (lotal) 1J 10U 5U 6U 10U 10U 22 100 10U 3000 990000
Notes:

All concentrations are reported in values of ug/KG.

Listed compounds have at least one positive detection in at Ieast one sample. Target compounds with no positive detections are not listed.

EPA benchmarks are the Region 3 Soil Screening Levels (SSLs) for soil-to-groundwater migration at a dilution-attenuation factor (DAF) = 20.
PADEP benchmarks are the soil-to-groundwater generic values for a used, residential aquifer with TDS < 2500.
Concentrations reported for borings 055822, 05SB51 (4-5), and 05SB52 (10-11) are the highest reported concentrations from the field & field duplicate sample pair.

U = Compound was Undetected at the posted detection limit.

J = The reported concentration is estimated.

B = The reported detection was qualified as blanked through the data validation process.
NA = Not Analyzed

Bolded concentrations represent positive detections.
Highlighted concentrations represent exceedances of at least one benchmark screening value.
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APPENDIX A

SURVEY DATA




James M. Stewart, Inc. Land Surveyors
9622 Evans Street Philadelphia, PA 19115

(L Office 215 969 1577 Fax 215 969 0338 email jmssurveys @comcast.net
| Willow Gove Naval Air Station
Site 05 - Fire Training Area
Willow Grove - Pennsylvania
Project #: 3516 October 27, 2005

Horizontal Datum:  Pennsylvania State Plane Coordinates NAD 83 - South Zone

Vertical Datum: NAVD 88
Elevation in Feet Coordinates in Feet
Sampling Y X
Point # Ground North East Date Of Survey
055834 361.9 323644.92 2695450.73 July 22, 2004
05SS35 361.9 323614.25 2695443.85 July 22, 2004
05SS36 362.0 323591.61 2695483.35 July 22, 2004
05SS38 361.5 323567.57 2695485.79 July 22, 2004
05SS33 362.0 323618.74 2695516.29 July 22, 2004
05SS39 360.7 323553.99 2695529.13 July 22, 2004
05SS40 359.7 323524.41 2695539.84 July 22, 2004
» |05SS37 360.5 323580.41 2695544 .52 July 22, 2004
- |058S41 360.0 323542.27 2695573.68 July 22, 2004
055532 360.4 323553.71 2695626.21 July 22, 2004
055542 359.5 323511.89 2695645.56 July 22, 2004
058543 361.4 323588.51 2695648.65 July 22, 2004
05SS44 360.9 323573.29 2695673.71 July 22, 2004
05SS31 361.8 323592.99 2695618.46 July 22, 2004
055545 361.9 323602.42 2695589.04 July 22, 2004
05SB51 363.9 323643.89 2695457.12 October 27, 2005
055852 363.5 323635.93 2695507.70 October 27, 2005
05SB53 362.3 323602.56 2695509.80 October 27, 2005
05SB54 361.0 323552.01 2695644.15 October 27, 2005
05SB55 361.2 323580.86 2695660.44 October 27, 2005
05SB56 362.2 323600.07 2695602.04 October 27, 2005
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APPENDIX B

BORING LOGS




1% Tetra Tech NUS, Inc. Page | of |

BORING LOG ;
PROJECT NAME: MASIRB ilidfows Grove (€u-5) BORINGNo:. QS5SRS
PROJECT NUMBER: 292 DATE: (& -IF &5~
DRILLING COMPANY: _/,rpaex GEOLOGIST: __ /ey Sty chord
DRILLING RIG: Ceorrob o DRILLER: cre. Scc i ,
MATERIAL DESCRIPTION PID/FID Reading (ppm)
Samptel Depth | Blows / | Sampie | Lithology : U .
No. {FL) 6~ or |Recovery] Change . s
and | o | Rap 1 | Depurr) m::"u";v; c ® 2 5 &
T)I'R':Do' RNT ™ sL:n":; Scr:nad or Color Material Classification [ Remarks g % 2 5
Interval Rock * 8 13 g g
. Hardness Slml]o
Time |
favit n,+ C— 4 exd N
o%icIs-1 | | . Gin ;S*oaé J{.iy:fguj; meoi st g |o|<c|o
2 - 83 lelok
3 Bm F@{gz‘.,{* Cocle F!‘aj.s vﬁli;y masf’ Hlolc o
4‘ 464_,_1.” -~ SJ"\A’.‘ 2% é‘)ouc_- Vha’-.s'(’ ?S|olo |©
L4
coP-2 5 i3?1¢]o lo
ke ] f' i ) 4 ’ Z
L STy wa;,;s d . gf”g;&ﬁ:njs Very mo St ¥iSlole |0
A ] = " A sil O clo
: ‘77” Y CI - S'I"‘ . S -
s %ﬂ m E&Aﬂ' g{,g: ﬁ:g K F—n;:; mzigl Jioi ol o &
<3 9 4] ¢l el o
/o Sore, a3 obocs moist s¥|elole
1 ' lofl ol ol
2 ‘l 2 [l ‘ i
12 47/"/&1‘ %Lrén L34 ilu’ :J.( {_‘__“jt‘)' ﬂw:.s"’ /1 J.u‘p L2l ol o b
Y T { 7 T
eqiols-4 | 13 e Cley s2|lo] ole
T Yad T
' /4 , Bra [ Some as af)oue_. mc:s“ clojelo
/s (SJprvlﬂt) 4l olele
cA -
K 7 ‘li’“ A 1S 2. 22 gbove | fhol$+/p ééab?) ololo
: (’52{3”“405 7
pizzs-5 |7 1ielele
5 X . dololo e
300’ cé Fs i .
ﬂ Brn ‘SJ% 2¢ )!)ou.g__f I"\cc_y"‘-/;_{g,‘p l.c 2ol0 o
Eol CSapreicke) ) )
\;U“’i:‘
X
22
23
2¢
A5~
* When rock coring, enter rock brokeness. ’
Drilling Area

** Include monitor reading in 6 foot intervais @ borehole. Increase reading frequency if elevated reponse read.

Remarks: Qirect Pugl, gz,gl,# u;‘“, 2 XY Aeedate Slecves Background (ppm):[_ < ]

Converted to Weil: Yes No v Well 1.D. #:



-ltlTetra Tech NUS; inc. BORING LOG Page_’__of_[_

PROJECT NAME: MNASTRE willss Crave, BORING No: &$SB852

PROJECT NUMBER: 2192 DATE: 1o -] F ~-¢S
DRILLING COMPANY: _ {/(ranexd GEOLOGIST: }],jz_, StiKeald
DRILLING RIG: &opmg,_, DRILLER: q’orq,, S»rfL
r ) MATERIAL DESCRIPTION PIDIFID Reading (ppm
Sampiel Depth | Biows / | Sample | Lithology u
No. (Ft) 6" or {Recovery! Change s
and | or | RQD / (DepthiFt.) cS::Dmﬂtvl c ° 81 &
Taw :‘:," o Length s.;,:md or Color Material Classification S Remarks % %_ % F
intorval Rock * @ |E S
o Hardness (3 8 Q
Tima :
b e S Ton p
1912fs-1 ] L ISRy Cloysdgoel | | ey ot |0 sl
2 l/:] olela
Cliyey Sitt wn P TYace
S , %M nags vesy ~ost  2(lole o
4 ‘1‘3/"',,-, 20 oo b
’ w:‘ft SW . ' ' N
/424 $5-2 5 ﬁ-‘z CI&’ L Mh°’$+ il |1l o & )
R - T T 2.51C | ol
ed [ Cleyey Sit o Tha - .
7 gf‘:\ L;-”‘Z—R‘P.—é. Re 3.5: yubi&"" 1.9 O 0 O
IE 17 bolo| 2|0
4944s-3 |9 < |Some dg 2bove very most lisleloln
lo 2200 |e
. ad | Same 35 db. A <
,45, t' A ‘-\Fl;:hl‘v Mmk“ MD‘S"'— 27 (&, (o3 (o]
12 EoB . Al
I3 refosel)
it
1S
A
(7
18 i
1
2
24
po R
23
pat
K
* When rock coring, enter rock brokeness. i
= Include monitor reading in 6 foot intervals @ boretole. Inaease readmg frequency if elevated reponse read. Drilling Area
Remarks: {); - iy Sle Background (ppm):[_ (8 |
Converted to Well: Yes No Well 1.D. #:



E Tetra Tech NUS, Inc. Page __i_ of _‘_

_ BORING LOG
PROJECT NAME: NASTRY WillswGrove (ou-5) BORINGNo: OS5 SAS3
PROJECT NUMBER: %l‘ip_ DATE: 7o (7 o5
DRILLING COMPANY: 1Mo AeX GEOLOGIST: Vinee StickordA
DRILLING RIG: Ceoprobe DRILLER: Jrrye Sorfe
MATERIAL DESCRIPTION PID/FID Reading (ppm
Samplel Depth | Blows / | Sample | Lithology ' U ‘
. No, (Ft.) 6" or |{Recovery] Change . s
and | or | RaD ! | (DepthiFe)| Sol Density] » c o |8]% &
R | o | | Cengt | scroanea]  or | Color Material ClassHication s Remarks HEHHEE
Interval Rock * S1el € £
Hardness alal|s
Dk | S jfo irbe .
130151 1 - pon [y <ley SHC sy Youry mest |6l d]e
2 74 < H w1 © S0
[~} - S, T rr -
"’ 4}@ . ¢ oo
- - - [ &= .
1321 52| S B2 fgzﬁ;{;j‘&‘;ﬁ, pery post [6lolols
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-t ked [C1 Sitf oty T "
7 e v;m; 741,: MORS—(‘ Cclojola
jE2 & 0ld]o]e
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7 §0A~¢_. 25 2boye («""‘}!m_-gasf' 7jl&lo o
/o FlO1O|6
{ . - (o€l
/2 % Sire. as aLou-g_, very PO 55101 Clo
M7 413 . - 120l ple
’.{' Bra. 5)'-2:22"“ hiohly ~ m::-:-ﬂ" -‘u‘éa-‘.‘? - N 2d [ #)
LS Rirar2lry
52,
13 16 Fab |
'7— ("&a.s.a{/
1%
7
pr.)
2
22
22
2
e
* When rock coring, enter rock brokeness. :
 Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: §) irect 9 o ©5) “vo’ Acotzfe S‘/uuaé_ Backgrqund (ppm):@

i

Converted to Well: Yes No [ Well 1.D. #:




EITetra Tech NUS, Inc. BORING LOG Page_j_ofL

PROJECT NAME: BASTRS oilows Grove. BORING No.. D5sB5Y
PROJECT NUMBER: 2 DATE: 1018 S
DRILLING COMPANY: 65’ renex GEOLOGIST: Vi ww‘kor,(
DRILLING RIG: Gesprobe DRILLER: Jorye Sordp
MATERIAL DESCRIPTION PID/FID Reading (ppm
Sample] Depth| Blows/ | Sample Lithology ‘ 3]
No. {Ft.) 6" or |Recovery] Change s
and | or | RaD 1 |(DeptuFt) mm c ° Bl ﬁ
ch;: Z‘S" w Is.:“n‘:t: Scr::ned or Color Material Classification [ Remarks g 55_ 2 5
interval Rock * 31|€ 2 2
Hardness $ lg [=]
Tl
2y Sua{ )
1‘23'3 S-{ | gz% 54”’76 j A‘Jr .’erf:ri:‘g;;‘i—’ bodo | © C
T T cad “He -
p | pra, ‘Z—‘g‘y,;@‘j E:_«_g ‘rz; a::s— Mcué'r IIO ol o] O
3 _ olbla |o
E 7 509 [Siity Sod S Taem -
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1237 52| S o olele |0
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7 ' oleole |©
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o - - - %f?t\ Sone 23 ﬁgouo 54‘6;5+ Ol6 |6 |6
i clelble
P fed iy Cl —i L Sor~-
[2 ‘ﬁ/‘ Bra, g;.'u, ok P52 V&f_ym..sf olé {0
i30® |s4]13 . — ol 9le o
2 rlt. -
14 ,srg MM %qrs r"to'_d O ol ¢l
I3 - — ololelo
! e Sire 2% Sbowr -
[& /9“ gﬁ\ L.s¢.pmi~ ) MCAS}' olele
172¢)s-57 17 algls|e
zd
It4 R | Sone o5 2bove doap s|al ale
19 ' olololo
EcB y
20 reﬁ-u
2
A
a3
2
37
* When rock coring, enter rock brokeness.
* Include monitof reading in 6 foot intervals @ borehole.” Increase readmg freq if elevated reponse read. Drilling Area
Remarks: bu,skj’@/mg, D-.)leg oL X 4 .jafl-:,«.f/ee% Background (ppm):

Converted to Well: Yes No [ Well 1.D. #:



‘Page L of [

m Tetra Tech NUS, Inc. BOR'NG LOG

PROJECT NAME: NASIRE Wiliews Crave_(od-£)  BORINGNo: OS5 SAR.SS

PROJECT NUMBER: 2192 " DATE: /D -/ s
DRILLING COMPANY: _ /ironey GEOLOGIST: /e Sl ki d
DRILLING RIG: Ceerrobe DRILLER: Jer9e Seo iz
MATERIAL DESCRIPTION PIDIFID Reading (ppm)j
Samplel Depth| Blows/ | Sampie | Lithology U
No. (FL) 6" or |Recovery] Change [
and | or | RraD I | (DepthiFe) 2""""‘“"’ c ® B 5 &
T:«’;oo' :? o t:::; Scroened o | Color Material Classification s Remarks g % 2l
. Interval Rock . 8 £ ® %
Hardness 3 8|5
T T
.4 7 - 7 . _
net §s-1] 1\ . gﬁ ;;—y C"” df“’j’""‘" Shued - D=l %5lo|olo
2 %ra w'—zé..‘:rg R‘:;ﬁh;s niz';. .s""' e lele e
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9 . 3112. f”‘— ) )2‘_143 Mo clale @
io B |C 1oy S very moict  |o]6lé G
4 T Red FC ©10.C ¢
’ ". . i: Gt d -
2 s o z,tumg‘mtz? e ot 0lo|®|C
. <. +ace .
139 -4113 f’é{ﬁﬁrdﬁax P;.uﬂ ot ol 2] PN
iYL~ 1 L-__] . : Olojec |o
) wd S0 O S ~4 .
LS , [ A-Mﬁm dorp foeest|slolo o
le s dlola|o
i153k-s|{# ‘ 3‘3{ Sone 35 dbove J.xlp oloje|o
st ' (;&PM[:"",) <
1L o198 ]e
A4 _ R Sloje o
20 '{5/3.4 p:-i \S_;,;._,__ as déou&— Clé"vs[) (a] Q o0
j2e?s €| > - cogreiite) oleje s
<l
22 - Bra, S&Mgés ebore. Jg»ﬁ.b Olé|cie
>3 3,3 ! o lolo [s
Red Q> dboo<e
Jq €0l Bra Sa‘?;-to;h#v) eofe o
)

* When rock coring, enter rock brokeness. )
* Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elgvated reponse read. Drilling Area

Remarks: ush s, 2 o A Steepeg Background (ppm):[_ O _ |

P
Converted to Well: Yes No [V Weli I.D. #:




E Tetra Tech NUS, Inc. 7 Page [ of A

BORING LOG
PROJECT NAME: NASTAB Cilki> €rove (64-5)  BORING No: 053B 56
PROJECT NUMBER: 9.2 DATE: Ib-/2-<S”
DRILLING COMPANY: iZEQ,,E,( GEOLOGIST: i/ 2ce .ShsKolh
DRILLING RIG: Geoprobe. DRILLER: TJorse Sorfe
MATERIAL DESCRIPTION PID/FID Reading (ppm
Sampie] Depth | Blows / | Sampte | Lithology u
No. (Ft.) 6" or |Recovery}] Change s
and | or | RQD 1 |(Deptivie) :‘;m c ° 2l &
Trpeod Run )] et | scresnea | or | Cotor Material Classtfication s Remarke slsl2]}
’ interval Rock » E1E e z
Hardness 3l21|&
T o Sy S 2sd Cle
ays2 |54 | o > s Sl U’e;v me i | Slslele
2 - éleloOlo
R [ S it Ser it . X
ST o ST e | et leololo
4 Tt - - olololo
JoosS B2 S Gy Clor=y s”{—‘:‘g} 4 /’k,w;'.' al®lels
é foY () 6
K4 - O!r;?\ gém.e, 25 2boe_ ey A st e Clo|C
g | MWt 0[¢|e|c
- 2 ST Frace ol =
o 319 | e fo Bl | moest™ o |olole
& -7 Olelo e
- Red | Sendy St A Sorm—e B
i _ B [PV VTRIC RN | mondd olelelo
2| 1 - ‘ plala|o
;o354 > T[SiTF T TRe o | | maist alolele
4 olol¢le
){ :‘% Sire 2s giéybub mo_;if—hcl-' oY [a[s] (o}
A %t (SJelbi-'l'e« D olo o
jod S-S5 |1t ' olelele
Sa a . '
Ig , Bra. Z'E’;?i_u;i mocst fodowp |C1910
i1 ololojo
20 0|0l Ol
EcB
Ed oo}
22
a3
24
2
* When rock coring, enter rock brokeness. ’
Drilling Area

= Include monitor reading in 6 foot intervais @ borehole. Increase reading frequency if elevated reponse read.
. - P I'4
Remarks: f)l &si ?gib ﬁb’P [ ’ osq =§ 2 ‘¥ ¥ Acq(z,[._ .S/u.w:g Background (ppm):

Well |.D. #:

Converted to Well: Yes No
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SOIL SAMPLE LOG SHEETS




Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page__ of
Project Site Name: NASJRB Willow Grove Site 5 Sample IDNo.: 05S853-/0/1
Project No.: 2192 Sample Location: site 5
Sampled By:  V.Shickora/D.Amate

[] Surface Sail C.O.C. No.:

[X] Subsurface Saoil

[ Sediment Type of Sample:

[] Other: [X] Low Concentration

[l QA Sample Type: [1 High Concentration
GRAB SAMPLE BATA:' el 2t b e AL . ¢ Ly 4 S 9 il Lo ?.:.n-,-<‘.-<.!~-t_"~_.::.
Date: /& - F—-0O5 Depth Color Des::riptlon (Sand, Siit, Clay, Moisture, etc.)
Time: 1333 4o Cla S5 H‘H.-n‘*L Trace.
Method: Direct Push 10.5 BES | Red-Brown Y:Z Reek Frags
[Monitor Reading (ppm): 22.9 (v’ef‘)/ Mcl_s‘f')
COMPOSITE SAMPLE DATA: |+ /o0ia o P B A Oy
Date: A Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

NA—F—

Method: =l
Monitor Readings \
(Range in ppm):

SAMPLE COLLECTION INFORMATION: '/ . i L
Analysis Container Requirements Collected reservative
VOAs 5-Gram Encore 3 4°C
Dry Weight 4 oz Glass Jar 1 4°C
OBSERVATIONS /NOTES: " |10l s pe i MAP; |

Head Space Readings Off Sample - ‘23.7 PPM'

(ﬁ)/e.e. leeark [0!‘3'1)

Circle if Applicable:: .

MS/MSD

Duplicate ID No.:

Signature(s):




Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page___of ___

Project Site Name: NASJRB Willow Grove Site 5 Sample IDNo.: 05 sSB53-1415
Project No.: 2192 Sample Location: site 5
Sampled By:  V.Shickora/D.Amate
] Surface Soil C.0.C. No.:
[X] Subsurface Soil
[l Sediment Type of Sample:
[ Other: [X] Low Concentration
| QA Sample Type: [] High Concentration
GRAB SAMPLE DATA: = | : _ e R R
Date: [O-[F~-O5 Depth Color Description (Sand, Silt, Clay, Molsture, etc.)
Time: I3¢‘;5 / ( g; f"f u--r‘f(, }-njl.f)( L«.h:..l“'ﬂ-ﬂ_}\é,
Method: Direct Push 15 86'5 ﬂe-v “pru.an. ReeK F‘J'ZjS ( = -)-» J )
Monitor Reading (ppm): 3 4. 2 Mors o
COMPOSITE SAMPLE DATA: by U e b e o st |
Date: Time Depth Color Description (Sand, Siit, Clay, Moisture, etc.)
N /4 e 0
|Method: i
IMonitor Readings T
(Range in ppm): = _
\-‘-—
SAMPLE COLLECTION INFORMATION: = = S R R R AR RS e
Analysis Container Requirements Collected |Preservative
VOAs 5-Gram Encore ] 4°C
Dry Weight 4 oz Glass Jar | 4°C
OBSERVATIONS JNOTES: . b n o MAP: T

Head Space Readings Off Sample - 5 ¢ 2 ﬂah,

Lork PLM)

C.See.

Circle if Applicable: .. @ } Signature(s):
MS/MSD Duplicate ID No.: * )
— e == |




Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page__ _of

Sample IDNo.: 0SS B52-0iv2

[] QA Sample Type:

Project Site Name: NASJRB Willow Grove Site 5
Project No.: 2192 Sample Location: site 5
Sampled By:  V.Shickora/D.Amate
[] Surface Soil C.0.C. No.:
[X] Subsurface Soil
[l Sediment Type of Sample:
[] Other: [X] Low Concentration
[1 High Concentration

GRAB SAMPLE DATA: = '

St il
e

Color Description (Sand, Siit, Clay, Moisture, etc.)

Method: Direct Push
Monitor Reading (ppm): /5223

Date: O - |F-C% Depth
Time: 1420 ’ Cloyey Silt coift Troce FER S2ad
:2- 86’5 Ra.g"Bﬁ‘;uJ‘\ an,__c ok FT«!jS =

(\.’efy /uons‘f)

R )

COMPOSITE SAMPLE DATA: =

Color Description (Sand, Siit, Clay, Moisture, etc.)

Date: Time Depth
- 14' ept
——h‘h\*-.._
Method: ——
Monitor Readings \
—
(Range in ppm): P
SAMPLE COLLECTION INFORMATION: ' I TR SR ae e T ey e
Analysis Container Requirements Collactod |Preservative
VOAs 5-Gram Encore = 4°C
Dry Weight 4 oz Glass Jar | 4°C

OBSERVATIONS / NOTES: "

MAP_:- i,

Head Space Readings Off Sample - f} 523 PP

FIJ ol /fa/u—e.—."— 06‘-’91’"‘ F}-‘bm )
Sanple meterial, (Jea Werk PL,.)

Circle if Applicable:

MS/MSD Duplicate ID No.:

—




Tetra Tech NUS, inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page___of ___

Sample IDNo.: 055852 -(ell

Project Site Name: NASJRB Willow Grove Site 5
Project No.: 2192 Sample Location: site 5
Sampled By:  V.Shickora/D.Amate

[ Surface Soil C.0.C. No.:

[X] Subsurface Soil

I Sediment Type of Sample:

[] Other: [X] Low Concentration

[ QA Sample Type: [] High Concentration
GRAB SAMPLE DATA: =~ 6 Tl S AT AR
Date: /& -|F-&S Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: 1454 ‘ [_l'é!yey._galf s L A :Uy
Method: Direct Push JI Bé&sS Red - Browsa| cveatbared Reck Fr.sjj_s
Monitor Reading (ppm): 8.2. & Mo i st
COMPOSITE SAMPLE DATA: - : L R R
Date: A- Time Depth Color Description (Sand, Siit, Clay, Moisture, etc.)

p T
Method:
i._.\‘__-‘-‘__
Monitor Readings
(Range in ppm): \
SAMPLE COLLECTION INFORMATION: B it Rl . ;
Analysis Container Requirements Collected |Preservative
VOAS 5-Gram Encore =2 4°C
Dry Weight 4 oz Glass Jar | 4°C

OBSERVATIONS / NOTES S ity sy MAP: i i i

Head Space Readings Off Sample - S2.6 FPM.

(.5«:1&- Lo rk PL"Q

Circle if Applicable: . Signature(s):
MS/MSD Duplicate ID No.: & %




C

@ Tetra Tech NUS, inc.

QA SAMPLE LOG SHEET

Page_ of __ _

Project Site Name:

Project Number: 2192
Sample Location: Site 5
QA Sample Type:

W Trip Blank

[1 Source Water Blank

NASJRB Willow Grove Sample ID Number: T8 I&(805 o |

Sampled By: V.Shickora/D.Amate
C.0.C. Number:

[l Rinsate Blank
[] Other Blank

WATER SOURCE:

SAMPLING DATA:

Date: c-18-05 [X] Laboratory Prepared [ Tap

Time: HFE3IS [ Purchased [l Fire Hydrant
Method: Lal ?h:{;gr-;.é, [] Other

oy PURCHASED WATER INFORMATION
 (if Applicable as Source or Rinsate Water):

RINSATE INFOHMATION
(If Applicable):

| Product Name: Media Type:
Supplier: Equipment Used:
Manufacturer: Equipment Type:
Order Number: [] Dedicated
Lot Number: [] Reusable

.| Expiration Date:

| SAMPLE COLLECTION INFORMATION: : i i MR Sl

Analysis Preservative Container Requirements Collected

Volatiles Cool 4°C & HCI 3 X 4om il (YES )NO
OBSERVATIONS / NOTES:

Loboratery Pmia-rmd. Thp de—n’(

Signature(s): M




Tetra Tech NUS, Inc.

QA SAMPLE LOG SHEET

of

Page___

NASJRB Willow Grove Sample ID Number: FRio1805¢cl

Project Site Name:

Sampled By: V.Shickora/D.Amate

Project Number: 2192

Sample Location: Site 5 C.0.C. Number:

QA Sample Type:

[] Trip Blank [] Rinsate Blank
[] Source Water Blank j-}’ Other Blank ‘1: etd 3 {enk

SAMPLING DATA: WATER SOURCE: /% 0 iy s T T s
Date: lo- 15/ es5 [X] Laboratory Prepared [0 Tap

Time: 0745 [] Purchased [] Fire Hydrant
Method: Doed Posc [] Other

PUFICHASED WATER INFOHMATION : ;, al RINSATE INFORMATI
(it Applicable as Source or Rinsate Water): | " (if Applicable):
| Product Name: Media Type:

Supplier: Equipment Used:

Manufacturer: Equipment Type:

Order Number: [l Dedicated

Lot Number: [l Reusable

Expiration Date:
'SAMPLE COLLECTION INFORMATION: i e s S g

Analysis Preservative Container Requirements Collectad

Volatiles Cool 4°C & HCI 3 X 4o Mt Vi als d{-:s ANO
OBSERVATIONS / NOTES: * I e

Pbu'Cé, bdlq«s L-J)zra;l‘cr)/ <u

pl e«l_ 6/.;1;1( Q)akr—m

Signature(s):




Tetra Tech NUS, Inc. QA SAMPLE LOG SHEET

Page____of _

Project Site Name:

NASJRB Willow Grove Sample ID Number: R RBioi1Sfesol

[] Source Water Blank

Project Number: 2192 Sampled By: V.Shickora/D.Amate
Sample Location: Site 5 C.0.C. Number:
QA Sample Type:

[ Trip Blank j(Rinsate Blank

[] Other Blank

i

SAMPLING DATA: - - e

WATER SOURCE: '

G R

" (it Applicable as Source or Rinsate Water): |

Date: [C -1 3 =0, [X] Laboratory Prepared [ Tap

Time: 1228 (] Purchased [ Fire Hydrant
Method: (Sce belcws) 1 Other

%, ., PURCHASED WATER INFORMATION . | . RINSATE INFORMATION: =

(if Applicable)

| Product Name: Media Type:
Supplier: Equipment Used:
Manufacturer: Equipment Type:
Order Number: [} Dedicated
| Lot Number: [ Reusable
| Expiration Date:
SAMPLE COLLECTION INFORMATION:: 0 i s st Sl s i oo e M
Analysis Preservative Container Requirements Collected
Volatiles Cool 4°C & HCI 3 X 40 mMi_vialc YESJ NO
OBSERVATIONS /. NOTES:: Sl vt i viesiiy b S i ]

Sa’/lele. Cc>”e.cz+CA' ‘L)/ PE::J(:/‘.? Labpf¢+pry ‘{"FP}"ZJ, 6/_;_,}:' L}J‘Lf*

‘Hﬂrb"jl\- clean Aectrie slecue. 2d ._7';@[)»;{7.;, __g.:,,f))(_. head
J;}-e.c-“'(y IJAAI‘D Sd'"‘lplf:_ éa‘f-ﬁe.mdm.

Signature(s):

AT P




Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page__of ____

Project Site Name: NASJRB Willow Grove Site §

Project No.: 2192

] Surface Soil

[X] Subsurface Soil
[l Sediment

[] Other:

] QA Sample Type:

Sample IDNo.: @SSRS - c4eS
Sample Location: site 5

Sampled By:  V.Shickora/D.Amate
C.0.C. No.:

Type of Sample:
[X] Low Concentration
{1 High Concentration

bl et kLt tt  atina

Monitor Reading (ppm): [ © 1.3

GRAB SAMPLE DATA: : 2 AP T E
Date: /O - | g - o5 Depth Color Description (Sand, Silit, Clay, Moisture, etc.)
Time: ‘03.3 7 / 5:3"(')/ cley wit L esffered
Method: Direct Push 5 6 &S .Br‘a-.w\ - an Reeck ?—u% : (l.’ef)/ P o'a ;_9
A AR S e ey

T

3 el

COMPOSITE SAMPLE DATA: : (il ; i
Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
[Method: ——
Monitor Readings By N
(Range in ppm):
———
SAMPLE COLLECTION INFORMATION: b it P L o DR ke i L A
Analysis Container Requirements Collected |Preservative
VOAs 5-Gram Encore 6 4°C
Dry Weight 4 oz Glass Jar e 5 4°C
OBSERVATIONS/ NOTES i is=sumeat i o rAl S MAP: |G ey Il i

Head Space Readings Off Sample - /| 013 A
)

-F.:J. /Sz){t-w-. + odor Fraa s 2mp le

(Jez. Weck '?Qn)

— f)up-a.l

Mz 'l-f:- ma f
ICircle if Applicable: = = ' e & Signature(s):
MS/MSD Duplicate ID No.: -, W—A




Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page__ of _
Project Site Name: NASJRB Willow Grove Site 5 Sample IDNo.: &o5sSRBR5/-/8/9
Project No.: 2192 Sample Location: site 5
Sampled By:  V.Shickora/D.Amate
[] Surface Soil C.0.C. No.:
[X] Subsurface Soil
[l Sediment Type of Sample:
[] Other: [X] Low Concentration
[I QA Sample Type: [1 High Concentration
GRAB SAMPLE DATA: T e R
Date: /D -1 g-05 Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: ©6930O ’ ) Soady Siif ot A
Method: Direct Push l‘i BC"S Ra.l -6 MrowA | Lees u:m_‘_j_‘ c»;.‘f FZ-JJ‘S
Monitor Reading (ppm): . & (,, o 51“ +=: cfd.s.,;) J
COMPOSITE SAMPLE DATA: _ i
Date: A Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
N s -""‘--._\_
Method:
Monitor Readings
(Range in ppm):

SAMPLE COLLECTION INFORMATION: R,
Analysis Container Requirements Collected [Preservative
VOAs 5-Gram Encore 2 4°C
Dry Weight 4 oz Glass Jar ) 4°C
OBSERVATIONS /NOTES: : MAP: 70 e e,

Head Space Readings Off Sample - /& .0 ffh

(jem ek f fé’;)

Circle if Applicable: .

MS/MSD

—

Duplicate ID No.:

Signature(s):

(A




Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page__ of ____

Project Site Name: NASJRB Willow Grove Site 5 Sample IDNo.: OS5S BSE- /o/]
Project No.: 2192 Sample Location: site 5
Sampled By:  V.Shickora/D.Amate
[ Surface Soil C.0.C. No.:
[X] Subsurface Soil
1 Sediment Type of Sample:
1 Other: [X] Low Concentration
[l QA Sample Type: [] High Concentration
GRAB SAMPLE DATA: 1 cul i i s R T e A R
Date: /0 -1§-C©S Depth Color Description (Sand, Siit, Clay, Moisture, etc.)
Time: 152 5 ’ S‘r‘aJ c{i‘*'* L T‘H. Some—
|Method: Direct Push /O 86S Red ~-Browsa Rcaky%‘)j& ' SR -
IMonitor Reading (ppm): & - C ' ("' oS
COMPOSITE SAMPLE DATAZ E e L R R L R SRt SR DR s
joate: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
NA—F—
Method: K
\.““‘-—
Monitor Readings e
(Range in ppm): [T
SAMPLE COLLECTION INFORMATION: v e TRl e S S e e e TR e e i
Analysis Container Requirements Collected |Preservative
VOAs 5-Gram Encore = 4°C
Dry Weight 4 oz Glass Jar [ 4°C
OBSERUATIONSI NOTES:I: EEC el e b' e j"’ i e MAP: e

Head Space Readings Off Sample - £ . O PP A

(‘fca Work P/J*J

[Circle if Applicable:: = 1. R Signature(s):

MS/MSD Duplicate ID No.: * WA




Tetra Tech NUS, inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

—

Page__ of __
Project Site Name: NASJRB Willow Grove Site 5 Sample IDNo.: (C5SB56- /920
Project No.: 2192 Sample Location: site 5
Sampled By:  V.Shickora/D.Amate
[ Surface Soil C.0.C. No.:
[X] Subsurface Soil
[ Sediment Type of Sample:
[1 Other: [X] Low Concentration
I QA Sample Type: [ High Concentration
GRAB SAMPLE DATA: ' - rifid 7 e U Tl el
Date: /o-|¥-0CS Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: /1059 P §;'H‘ i T C Ad 2ad
Method: Direct Push 2o Bé&s Red - Brow Lo ,,,,y t,_".._.,__.2{1,. 3 = Fnj‘)
|Monitor Reading (ppm): > . O 7 d-— +:> | Qi
COMPOSITE SAMPLE DATA: . o N ok G
|Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
PA——
Method: o~
Monitor Readings \
(Range in ppm): \--...__
SAMPLE COLLECTION INFORMATION: =" i B RAE e E SR e U i
Analysis Container Requirements Collected leervathre
VOAs 5-Gram Encore 3 4°C
Dry Weight 4 oz Glass Jar / 4°C
OBSERVATIONS /NOTES: """ MAP: | wege
Head Space Readings Off Sample - £. © Pfh
(‘,{ee_ Lsark Pic-‘q J
Circle if Applicable: . Signature(s):
MS/MSD Duplicate ID No.: . (/ﬂ@ K




Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page___of ____
Project Site Name: NASJRB Willow Grove Site 5 Sample IDNo.: 85 SB5$ -cocl
Project No.: 2192 Sample Location: site 5
Sampled By:  V.Shickora/D.Amate
] Surface Soil C.0.C. No.:
[X] Subsurface Soil
[} Sediment Type of Sample:
[ Other: [X] Low Concentration
[ QA Sample Type: [] High Concentration
GRAB SAMPLE DATA: =~ = 7o
[oate: /c-/% -5 Depth Color
Time: l1eg 4 SG"HJ- Cley d4d G-I‘ZNJ
[Method: Direct Push | B€S ray- Black Y Y .
[Monitor Reading (ppm): 4 3 . & ( very mo '—d-)
COMPOSITE SAMPLE DATA: « ' TIIEE s 5t R PR
|Date: A Time Depth Color Description (Sand, Siit, Clay, Moisture, etc.)
N —T——
Method:
\_\_
Imonitor Readings \___
(Range in ppm): i
\
SAMPLE COLLECTION INFORMATION: " il ARG T e U A
Container Requirements |Preservative

Analysis
VOASs 5-Gram Encore 3 4°C
Dry Weight_ 4 oz Glass Jar l 4°C
OBSERVATIONS / NOTES: L i el MAPR: 2R e R

Bl.:?c.k Shid .}uj

Head Space Readings Off Sample - 43 - pe ™

observed
shyhf Rl / Solvart odor

(c{ee, L= r E PL?.,)

Circle if Applicable:: -

Signature(s):

MS/MSD Duplicate ID No.:

— —_—




Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page___of ____
Project Site Name: NASJRB Willow Grove Site 5 Sample IDNo.: O5SA55-2223
Project No.: 2192 Sample Location: site 5
Sampled By:  V.Shickora/D.Amate
[1 Surface Soil C.0.C. No.:
[X] Subsurface Soil
[] Sediment Type of Sample:
[] Other: [X] Low Concentration
1 QA Sample Type: [ High Concentration
GRAB SAMPLE DATA: © o e e % - 5 A R C
Date: [o-(5 - cSs Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: )2l b ; St it some Sa-d aad
Method: Direct Push 23 B6S |Red-Browa | bighly wertlarcd Rock Fiass
Monitor Reading (ppm): 4 2,. 5 Cdann)
COMPOSITE SAMPLE DATA: = .. NN R S b
|Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
pfq’ T~
Method: e
Monitor Readings x““\-...__________

(Range in ppm):

SAMPLE COLLECTION INFORMATION; ' - -~ RS I e Ry A S fi
Analysis Container Requirements Collected |Preservative
VOAs 5-Gram Encore < 4°C
Dry Weight 4 oz Glass Jar / 4°C
OBSERVATIONS / NOTES: =« /om0 MAPTI D T

Head Space Readings Off Sample - 4.2 .5 rP..\

(‘_qc_e. LSe rk P{énl)

Circle if Applicable: . @ G b A Signature(s):
I Duplicate ID No.: . é{ W




Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page__ _of ___

Project Site Name: NASJRB Willow Grove Site 5

Project No.: 2192

] Surface Soil
[X] Subsurface Soil
1 Sediment

1 Other:
] QA Sample Type:

Sample IDNo.: OSSB5SH - occel
Sample Location: site 5

Sampled By:  V.Shickora/D.Amate
C.0.C. No.:

Type of Sample:
[X] Low Concentration
[] High Concentration

GRAB SAMPLE DATA:

Date: /O -|/%-CS5 Depth Color

Description (Sand, Silt, Clay, Moisture, elc )

Time: ] 23 ’
Method: Direct Push | B¢S Block - Bltown

Monitor Reading (ppm): 3 1&

Sty Cf..a r_,.u‘lL Grave| dadl
orgen M{-cr‘
(v'cfy ,«up:.s‘f)

COMPOSITE SAMPLE DATA:

Date: Time Depth Color

Description (Sand, Silt, Clay, Moisture, etc.)

VA

|Method:

|Monitor Readings e |

(Range in ppm):
S —
-\\_ \
SAMPLE COLLECTION INFORMATION: bt T R s s T D
Analysis Container Requirements Collected |Preservative
VOASs 5-Gram Encore B | 4°C
Dry Weight 4 oz Glass Jar ] 4°C
OBSERVATIONS / NOTES: '~ e s S B MAPE s e R

Head Space Readings Off Sample - 3/0 PPM
Bla"—K S'}'}l.‘ﬂ:ﬁ3 abSdru.e‘J_
Sl'3h+ F‘""l /Svlu-e/\’l‘— odoer

[_Sez work P!e,:)

ICircle if Applicable: '

Signature(s):

MS/MSD Duplicate ID No.:

—

(R




l"n-_-_ Tetra Tech NUS, inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page_ _of _

Project Site Name: NASJRB Willow Grove Site 5

Project No.: 2192

[ Surface Soil
[X] Subsurface Soil
[] Sediment

Sample IDNo.: QS5.S85Y~ /718

Sample Location: site 5
Sampled By:  V.Shickora/D.Amate

C.0.C. No.:

Type of Sample:
[X] Low Concentration

[l Other:
[] QA Sample Type:

[I High Concentration

GRAB SAMPLE DATA: | : 1 e A R A i
Date: /o-1% ~05 Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Tme: /328 ™ Cleyey Silt it highly
Method: Direct Push ]57 13 S Rcc! -0rr.>u4. Lz RurJC J‘st
Monitor Reading (ppm): §.5 { da.D
Date: Time Depth Color Description (Sand, Silt, Ciay, Moisture, etc.)
'NA’ e M— —
Method: i
Monitor Readings \
(Range in ppm): ‘H\
~ |SAMPLE COLLECTION INFORMATION: : T
Analysis Container Requirements Collected reservative
VOAs 5-Gram Encore 3 4°C
Dry Weight 4 oz Glass Jar [ 4°C
OBSERVATIONS / NOTES: | S O MAP:E b i B e
Head Space Readings Off Sample - &, & Pf»h
(jecz' leork ]0/34)
Circle if Applicable: .. | Signature(s):
MS/MSD Duplicate ID No.: M




APPENDIX D

ANALYTICAL RESULTS




DATA SUMMARY

SITE 5 SOIL SAMPLES
NAS JRB WILLOW GROVE, WiLLOW GROVE, PENNSYLVANIA

YTICAL RESULTS

S fe ID:

05SB51-0405] | 05SB51-0405-D] | 055B51-1819 0588520102/ | 055B52-1011] | 05SB563-1011] | 0588531415 055B54-0001] [05SB54-1718] | 055B55-0001
Sample Date: 10/18/05 10/18/05 10/18/05 10117105 10/17/05 10/17/05 1017/05 10/18/05 1018/05 10/18/05
[Duplicate OFf: 05SB51-0405-D 055B51-0405
 Top Depth (feet): 40 4.0 18.0 1.0 10.0] 10.0 14.0 0.0 17.0 0.0
Bottom Depth (feet): 5.0 5.0 19.0 2.0 11.0 11.0 15.0 1.0 18.0 1.0
VOLATILES ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
1,1,1-Trichicroethane 10[U 10[U 10{U 7300 11juU 29 6.7/J 10{UJ 10{U 10U
1,1,2,2-Tetrachioroethane 11U U 1ju 1lud 11U 1u 11U 11UJ 11U 1]U
1,1,2-Trichoroethane 1ju 10U 0.55J U 1.2 10U 0.9)J 1]UJ U 1lu
1,1,2-Trichlorotriflucroethane 10]U 10U 10U 10{U 11ju T 10l 11]U 10[UJ 10[U 10U
1,1-Dichloroethane 10U 0.56]J 42(J 290[J 1.1}J 120 48 10]UJ 10U 10JU
1,1-Dichloroethene 10{U 10]U 10U 170[J 11U 9.6/J 240J 10{uJ 10[U 10y
1,2,4-Trichiorobenzene 10[U 10/U 10U 10[UJ 11]U 10]0 11]U 10[UuJ 10U 10[U
1.2-Dibromo-3-chicropropane 1ju 1]u 1]u 1]ud 11U 1ju 11U 1]ud 11U 1y
1,2-Dibromosthane 11U 1ju 1|u 1]U 1.1{U 11U 11U 1]ud 1]u 1y
1,2-Dichlorobenzene 10jU 10{U 10/U 10{UJ 1y 10jU 11U 11J 10{U 10{U
1,2-Dichioroethane 1U 1ju 1ju U 1.1JU 1[U 11U 11uJ 1]u U
1,2-Dichloroethens (cis) 10[U 10{U 1.3[J 0.61]J 111U 45 16 10{uJ 10jU 10U
1,2-Dichloroethens (trans) 10U 10{U 10[U 10]U 11U 10U 11]U 10/UJ 10[U 10[U
1,2-Dichleropropane 2lu 2{u 2lu 2{u 22lU 2{u 2.2[U 2{uJ 2{u 2ju
1,3-Dichlorobsnzene 10{U 10jU 10{U 10{UJ 11U 10{U 1y 0.98]J 10[U 10ju
1,4-Dichlorobenzene 1ju 1jU 1]U 1]uJ 1.1jU 11U 1.1[0 1ud 1]u 1ju
2-Butanone 10]U 10{U 10[U 10lu 11[U 10{U 1.7]J 6.9]J 10{U 10ju
2-Hexanone 10{U 10/U 10{U 10U 1ju 10[U U 10]Ud 10[U 10jU
4-Methyl-2-pentanone 10]U 10{u 0.56]J 10{U 3.8lJ 10]U 11ju 10{UJ 10]U 10lU
Acetons 298 10jU 2.1/ 471y 47/8 10{U 6.3[B 29]J 10U 101U
Benzene 25 28 2/u 20 22/u 65 1.9J 2[ud 2lu 2lu
Bromodichlioromethane 1ju 1u 1|u 1]U 11U 11U 1.1{U 1ud 1ju 1]
Bromoform 5]U 5[0 5(U 51UJ 55U 5/U 5510 5/Ud 5/U 5lU
Bromomethane 2lu 2]y 2lu 2{u 2.2[u 2{0 2:2jU 2[uJ 2[U 2Ju
Carbon Disulfide 10{U 10{U 10[U 1.3[J 11jU 10]U 11U 1.6/J 10U 10{U
Carbon Tetrachloride 1]U 1]U 1U 1u 1.1{U 1jU 11U 11UJ 1]U 1
Chlorobenzene 10[U 10{U 10]U 10{UJ 11]U 10[U 11JU 10{UJ 10{U 10/U
Chloroethane 2|uU 2lu 2lu 2|y 22ju 2ly 22U 2[UJ 2lu 2[u
Chioroform 1ju 1]0 1ju 1ju 11U 1ju 11U 1]ud 11U 1u
Chioromethane 10U 10jU 10[U 10]U 11fU 10[U 11U 10]UJ 10{U 10{U
cis-1,3-Dichioropropene 10{U 10/U 10]U 10{U 11[U 10[U 11U 10[UJ 10]U 10ly
| Cyclohexane 21 29 10lU 130 11[U 12 1.1}J 10]UJ 10{U 10U
Dibremochloromethane 2iu 2ju 2lu 2ju 22U 2lu 21U 2{0J 2lu 2lu
Dichlorodifiuoromethane 10[U 10{U 10]U 10]U 11U 10U 11U 10{UJ 10{U 10]U
| Ethylbenzene 130 120 10{U 1600 11|U 10{U 11{U 10}UJ 10{U 10{U
Isopropylbenzene 10[u 10U 10{U 10[UJ 11y 5.9(J 0.6]J 10[UJ 10U 10U
Methyl Acetate 10[U 10U 10[U 10{U 11jU 10[U 11U 111J 10[U 10[U
Methyl Cyclohexane 944 160}J 10[U 4500 1y 45 1.7]J 10[UJ 10U 10{U
Methy| Tert-butyl Ether 1U 1y U 1[U 1.1jU 1y 1.1]U 1.1)J 1fu 1lu
Methylene Chioride 7.1|B 6.9/B 828 74/B 67|18 6.3 648 23|B 64/8 7B
Styrene ] 10/U 10{U 10/U 10{UJ 11ju 10{u 11U 10{UJ 10]U 10U
Tetrachlorosthene 2ly 2u 2lu 11 22)y 25 2.2lu 2[ud 2[u 2lu
Toluene 1.2]J 1.1]) 10jU 17 11U 10{U 11U 10{UJ 10U 10[U
trans-1,3-Dichloropropene 10lU 10y 10]U 10JU 11]U 10[U 11]U 10[U) 10[U 10ju
Trichloroethene 1jU 1jU 1{U 6 1.1jU 4.4 11 1u) 1U 1[u
Trichiorofluoromethane 10[U 10U 10U 10[U 11]U 10jU 11[U 158 10[U 10{U
Vinyl Chioride 10[u 1jU 1|U 1jU 11U 10[U 11U 1{UJ 1jU 10U
Xylene (Total) 320 230 10{U 16000 11]U 10jU 11{U 1lJ 10[U 10ly

DATA_SUM_site5 xis

1of2




DATA_SUM_siteS.xls

DATA SUMMARY OF ANALYTICAL RESULTS

SITE 5 SOIL SAMPLES

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample 1D: 055B55-2223 055B856-1011] | 058B56-1920
Sample Date: 10/18/05 10/18/05 10/18/05
Duplicate Of:

Top Depth (feet): 22,0 10.0 19.0
Bottom Depth (feet): 23.0 . 11.0 20.0
VOLATILES ug/kg ug/kg ug/kg
1,1,1-Trichloroethane 10{UJ 10|V 10{U
1,1,2,2-Tetrachloroethane iU Y 1iU
1,1,2-Trichlorogthane 1jU 11U 1)U
1,1.2-Trichlorotrifluoroethans 10|U 10U 10{U
1,1-Dichioroethane 10jUJ 0.58{J 10{U
1,1-Dichloroethens 10jUJ 10jY 10jU
1,2 4-Trichlorobenzene 10{U 10{U 101U
1,2-Dibromo-3-chloropropane 1y 1{U 11U
1,2-Dibromosthane 1y Hy 11U
1,2-Dichiorabenzene 10jU 10iU 0{U
1,2-Dichloroethane 11U 7.8 37
1,2-Dichloroethene (cis) 10|UJ 10jU 10|V
1,2-Dichlorosthene (trans) 101UJ 101U 10{U
1,2-Dichloropropane 2|V 2|U 2|U
1,3-Dichiorobenzene 10|U 10|U 10{U
1,4-Dichlorobenzene 11U 1y 1iU
2-Butanone 2.8 10{U 10U
2-Hexanone 10iU 10{U 10U
4-Methyl-2-pentanone 10|V 10jU 10|U
Acetone 1i8 1.5(B 10U
Benzene 2|Ud 2|V 2|U
Bromodichloromethane 1y 1y 1y
Bromoform 51U 51U 5|U
Bromomethane 2{uJ 2{U 2|U
Carbon Disulfide 10{UJ 10|V 10|V
Carbon Tetrachioride 1{UJ 1y 11U
Chiorobenzene 10jU 101U 10|U
Chioroethane 2|UJ 2|U 2{U
Chloroform 11UJ 11U 11y
Chloromethane 10|UJ 10U 10U
cis-1,3-Dichloropropene 10{U 10U 10U
Cyclohexane 10jUJ 10|V 101U
Dibromochioromethane 21U 2|U 2iV
Dichiorodifluoromethane 101UJ 10{U 10jU
Ethylbenzene 10{U 10|U 10{U
Isopropylbenzene 10jU 10jU 10jU
Methy! Acetate 5.2|J 10/U 10/U
Methy! Cyclohexane 10{UJ 101U 10{U
Methyl Tert-butyl Ether 11U 11y 1jU
Methylene Chioride 8.7|B 6.4|B 6.7|B
Styrene 10jU 10{U 10jU
Tetrachioroethene 2|U 2V 2{U
Toluene 101U 10{U 10{U
trans-1,3-Dichioropropene 10|V 10U 101U
Trichioroethene 1y 11U 1|y
Trichlorofluoromethane 10jUJ 10|V 10jU
Vinyl Chloride 1 1)U 1u
Xylene (Total) 101U 10[U 10jU
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